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FILM USING FERROELECTRIC SINGLE CRYSTAL} 



[5^3 ^« -Ml 

^ S.X\® ^O]^, 

£ 3a vfl*| £ 3e^ *^«fl ^ 7 J-fr#*I) 7l#$H 
* ^*Rr ?H4. 



<37fl ^BflS. ^ K-frim 71^ ol-g-^- ^ -f 
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<s> ^ ^r-S-^ 3-fi-#*l| 34- pzt« 

^(Screen Printing Method), SJ-*|- 7l# ^(Chemical Vapor Deposition), 7l# 
^(Physical Vapor Deposition), ^ ^g- ol-g-isH A}-g-s}$t}.. 

ziem, o]e^ ^3 nj. w^^. ^t^M- ^3 tjj. tg^ 

°1 -fr3l ^H3, ^ ^171 ^ ^o] igo^H Htb ^ ^5. 

^ #-?r7r 3.7} JL^-g- iL^-fiHir ^ dt7.># *fl*HrHr ^ o.s. 3 
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«^ #2fl i^*Hr ^ ^7>*^ ^3)- ^ 

^f7l ^*fl o>#^ -*K^ ^-fr^^H ^7l-^-^ ^R3&°1 

^ #^*]] ^ofl &oj^ f 7 ]&& ^#*fl 



17-5 




1020030012846 2003/6/17 
^ n. $H PLDCpulsed laser deposition)^ SE^ -H-7] 3^ 7l# ^^(MOCVD)^ 

<io> ol-gj., j^rf #>(|«f| 

<ii> .g. tg-^o} ^ ^ S ^fr^^flol^ ^7]7}n^ ^7]^-^ 

^5} 7>*1 PLD ^^lM- MOCVDGnetal organic chemical vapor 

deposition) <>l-g-«H ^-£.3. ^*hl- ^-3} £-3- tr^. 

<12> £ ^ofl a>-§-^ ^ &i=. PMN-PT *>^# 

M^l^HS-^ 3eNMHt4| 1 .^) > pzn-PT(^ HlBfiflols^] § 

tf), LN(LiNb0 3 ; ^# t+°l£.HMH), £ LT(LiTa0 3 ; Bj-g- i&!NHH), 
^7lA>olB(La 3 Ga 5 Si0i4) ^ c^e] 7 }*1 #£3, ^ , ^ «3 

<13> -#71 PMN-PT Tfl ^ PZN-PT ?fl <*j|» ^>7l l£) 3^-§- 7>^1 # 

5&-2-^, °l*£r <=fl* tR- ^^fl 2001-96505 J: «fl 7l7fl^ ^^.S *fl 

21 *r 5^. 



<14> [^-^ 1] 

x[A]y[B]z[C]-p[P]n[N] 

<15> ^-7]^6flA^, 

<16> [A]fe q-ol^.iaUcl S [p b ( M g 1/ 3 Nb2/ 3) 0 3] Hfe ^ ^o]^tiflolH[Pb(Zni/ 3 

Nb 2 /3)0 3 ] 6 lul, 
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[B]*r ^miflolHCPbTiQsloH, 
<!8> [C]tt 3# ^eflolH[LiTa0 3 ] J£fe ^lJ^HB[LiNb0 3 :MaL, 

<19> [ P] - ^e^-g- ^ St^o.^. ol^^ ^oflAi ^14^ ^.^o] 

^ S^IH *KM*| <0;2l-#oij7 ( 

^ x^r 0.65 iitf 3J1 0.98 3±4 ^o]p^ , 
<22> yiir 0.01 ^.rf 3.31 0.34 £.t\- ^ *t°1jI. 
<23> z ^ o.Ol iLtf o,l Jitf ^0]^ > 
<24> P ^ n^r ^ 0.01 J14 3.JL 5 Jitj- ^ ^o]r).. 

<25> LN4 LT^ M£ ^#^71 ^(Czochral ski's method)^ ^ 

^ 9X<Lv$ W q ^o. Li 2 C0 3 ^ Nb 2 0 5 », LT£) Li 2 C0 3 ^ Ta 2 0 5 » A>-g- 

"fr^f (^-"€[Yuhuan Xu, Ferroelectric materials and their applications, pp 221-224, 
Nor th-hol land 1991] . 
<26> ^1, #7] 3\r^ 1£\ ^S.^- PZT ^ 443 ^^-of| H]Sfl 

^71 71 7^1^^- 3)^7} -g^sj ^ 6>u)el- ^ ^ # 0 *M- 7Hn, #€<>1 
^ ^^1^ 5L7l7> WSLV], $.7]7]7\)q- £7}%^ If-A^o] -f^>tj-. 

<27> ^ A)--^ 1^ g ^gfl -fr^ ^ 

[K.H. Hellwege et al . , Landolt-Bornstein, Numerical Data and Functional 
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Relationships in Science and Technology; pp 125, Spring-Verlag Berlin NY 1981] % 
2:). 

<28> [S. 1] 





P2T-5A 


PZT-5H 


3203 HD 
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-fr€#^ «M 1,000 n>^ W ^ ^ 

£ 2a tfl*] £ 2efe ^- ^ ^33. 7 )^<^ 7 £j*-^°. 

^ SAltb SW^. ^ £ 2afe 7l^(l0)^-oll PLD(Pulsed Laser 

Deposition) -fM iW 7]^ ^ (Metal -Organic Chemical Vapor 

Deposition) y d"^^r -f-^fl 10 ^ °1*><2} ^ a>^( 2 0)^. ^*>fe J§-#S] #31* u)-^ 
^ ?M4. *Hf ^1:^(20)^ ISSfe iH^f E|Eftilo]H(STO; SrTiOg) A>-g-^ 
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-&SJ-*H 1 w a* Si0 2 ^ e]eHMH-I- 3^*Rr ig- 

^^-(20)^1 ^ISSAi A>-g-^- ^ ojrf. 
<32> £ 2bfe #-§^(20) ^ 5 ^ o}*}<q *}Jf #^-(30)^ *§^*Hr i^jfl 

» 44\£4. *H a>^.^4 pR>7Ms ^^S] ^*). 

^MH(SR0; SrRu0 3 ), tM3HB(LN0; LaNi0 3 ) *§-o] + o^. o]^. 

l-€»-ar Wl-ol^s. l>10-4~9>10-4 ffi-cm ^JEJl -f^rtb €5L^# 7>^J1 

&JL^ o] ^ ol^jr ^Sli?HS ^« 7>*H Wl^n^l 9*0-4 Q,. m ol§>oi 
^tcl^: ^# #^JE. tfpf- #^-0.3. <r 
<33> £ 2cfe ^j=l ^^-(30) ^ofl ^. ^oflAi Af-g-^ #Jfr£s$ 

^(40)^- ^*Rr ^]» 4^4. ^ "d-^^S.^ 43! 

*>-g- 4MJ#<>1 71^ M0CVD IHJ^- o]-g.^ ^ *14. 

^(40)^ A>-§-£)^ -g-t^ol] ^ 01 m ^ 20 ^ ^-Sj + 

&4. 

5. 2d*r Zf-^g. *g>8€ #-fr3W40) -$H #Jf. ^(50) 

^^^lM- <>l-g-*H ^*H=r #7?l-» 44^4. ^ofl JL£. 
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<35> 51 2e^r ^ ^ ^^-(30 ^ 50H -8 3-fr3*K40)4| i 0 ~ioo 

kV/cm^ 100-300 T?oTH 10-100 ^l7>*>^ -g.^- #^3^ ^3}- 

(40a)^r ^*Hr &7)m M-B}-^cf. 

<36> ol^ ^ofl re).^ a>^a]^ ^(photolithography)^- J§-*H Qf>}^ 

<37> £ 3a tfl^l £ 3e*r #-fr3l*ll 7]^*H 3^3^ ^^n^ ^*Rr 43 

^ ^ £ 3a^ UB^=€ 3-fr3*0 333 71^(110)^- 0.1-10° 

35151 ^o] O^^q-Tll 7>^*>fe ^^11- M-E|-v£cf. o]^ ^ 7i*l*f ©l*fe 

3* 333 7lJflr$H ^6)1 ^3 -A^cq ^fg^ ^ ^ ^]^ 7l ^ 

^W>^ 333^ ^ ^Tg ^0.^_ iuf ^Tfl ^^q-71 nfl^-ofl ^ 

^ ^^^(Off-axis)^ ^ #31 3*1* ^l-^^Tfl s)^ 333^ ^ ^3-* 

<38> s 3bfe ^o] o]^ 3"fr3*H 7l^(110a)^ofl 3^(130) #3* "$3 

33l«- M-^^Cf. ^^-(130) -#7] -^-a 7l^ofl ^33 
* ^SRr «J->?HH^ *}Jf 3^(30)4 

o** S. 3cfe 333 *Hf 3^(130) $H 7j-o.^^ 3333 ^(140)* 33*> 

^ 3*1* ^OT. ^3*Kr ^ ^ ^*|] 3^ 7l^ofl ^^Aj 

3-fr3«f* ^83*Kr ^^IH^- p^Ho]^. a^, s. 3d tfl^ £ 3e ^ ^ 
(150)* *>^- * W 3^-(130 ^ 150)°fl 331* 7>*H 3333 3-^3^ 

(140)AS.-^B) 3333 ^-B-^i^-(140a)* #^<?] #31 S M-^^cf. oj 

^ 3*rfe ^ o^cf. 
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<40> 0)$% Qo) tg^rn ^ ^tij-ig ^ o.^ m.s$ t s. 

^, &7] ^ ^ ^ofl ^ S-€- ^°1 ^^t}. 

* *||H.-g. P>o] a s. <5«^o1e1, JH^S}- tfl^^ JrM- ^-#4, ^i^-^ol-g- u} 

oIhs. ^^H^l ^ ^71 ^ -fh§-*Ml °l-§-€ ^ 5a^. 

<42> o] Si\6\}5. K)^$)o}-$r v}°}3.£. ^^oflo]^ *i|*Mi4 7 J-B"# ^1-23) 

*H*K 7^1 ^ ±X} afl^HS. & ^ofl n^. ol-g.^ ^J7, 

Cfo^ ^ 7fls ^ € ^. 7> 7 >^>cf^ xfr ^741^1 *H 



141 

<43> m. ^ofl ig-tg o.s ^43^ ^a-fr^^-* PZTf-^1 

^ 7j-fr£*H «l«fl -B-^ ^HJ, ^ ^H§, # 7l7l7ll^ #71^-^ J^M -f^^ 

^ 7>*1 ^ * A^o. ^ ^Al^ ^ £U, SEt!" T^-f^l ^-^^ 71 
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^ €^M: ^^tb H $H PLDCpulsed laser deposition)^ <>1 
M- ^-71 ^ 7)^r f^(M0CVDH ^*fl ^^-i: ^^S.^ ^3 

2] 

*n i sa^n, 

#£3-3 #-fr^«M 0.1 w *fl*l 20 /an igfl^ 7>3* S r xr «<H3. 

31 

*n i sa<H-H , 

^Hr^Sfl 7)*&«) ^ <H^°1 0.1-10°^ 7>^# s^lS. 

4] 

«Hf- ^B-g-f- ^^vilo]B(SrTi0 3 ) 3. <=»1^^* ^^-S. S>fe- «<HL 

C^TO 5] 

^ 1 1M 5a°W, 
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6] 

^ ^ <>l-f-fe- l-^o] 9>i0' 4 cm ol*><9 ^ 7 >^# ^8 £.5. «Hr 

7] 

a i w sa<>w, 

*H?- #^1 PLD^ iEfe MOCVD^^-S. ^ *Kr «j- 

^. 

[$t^ 8] 

&^°) -n-^^^r 1,000 %<$^ ^0.3. S>fe ^ . 

9] 

LiNb0 3 , NiTa0 3 , La 3 Ga 5 Si0i 4 SEfe- *>7l 3^*H l£) 7>^1 ^ 

<y* ^3 ^ 

1 

x[A]y[B]z[C]-p[P]n[N] 

* 

[A] ^Ml^ M- o l^^lH[Pb(Mgi/3Nb2/3)0 3 ] <=>}-<£ 

t^o] ^.wfl ol e [Pb(Zn 1/3 Nb 2 / 3 )0 3 ] °1 oL , 

17-13 




1020030012846 #^ 2003/6/17 



[B] fe ^MMlolHCPbTiQsJoH, 

[C] Bl# ^T^olBCLiTaQs] SEfe Ej-g- 4°l^olB[LiNb0 3 ;M:n., 

[P]fe ^ o^o^ ^ofl^ 3^ 

*L 5f4|A| ^#61 jl, 

0.65 ^.tq- 3.31 0.98 ^.4 

y 0.01 0.34 J&4 ^o]jl, 

0.01 £-4 0.1 iL^ ^C|d} _ 

p ^ n^r 0.01 Jit|- 3.3. 5 il^f ^ ^ojrf . 
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